In vivo detection of molybdate-binding proteins using a competition assay with ModE in Escherichia coli.
Molybdenum is an important trace element as it forms the essential part of the active site in all molybdenum-containing enzymes. We have designed an assay for the in vivo detection of molybdate binding to proteins in Escherichia coli. The assay is based on (i). the molybdate-dependent transcriptional regulation of the moa operon by the ModE protein, and (ii). the competition for molybdate between ModE and other molybdate-binding proteins in the cytoplasm of E. coli. We were able to verify in vivo molybdate binding to three different bacterial proteins that are known to bind molybdate. This sensitive in vivo system allows the testing of different proteins for molybdate binding under in vivo conditions and will facilitate the identification of other cellular factors needed for molybdate binding. As a first example, we examined the eukaryotic protein Cnx1 that is involved in the last step of molybdenum cofactor biosynthesis in plants, and show that it is able to compete with ModE for molybdate in a molybdopterin-dependent fashion.